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(57) Abstract: [PROBLEMS] To provide a polyimide film suitable for use as a base material film of electronic components that 
excels in thermal stability, rigidity and high-frequency characteristics and also excels in heat distortion stability such that failure due 
to curling would not occur even when various functional layers are superimposed thereon while heating. [MEANS FOR SOLVING 
QO PROBLEMS] A polyimide film wherein the in-plane orientation coefficient of the film, measured by X-ray diffractometry, is in the 
en range of 0.79 to 0.89, the difference between the degree of surface in-plane orientation with respect to one major surface of the film 
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and the degree of surface in-plane orientation with respect to the other major surface of the film being 2 or less, and wherein the 
degree of curling of the film is 5% or less, is obtained by imidizing a polyimide precursor film of specified imidization ratio. 
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-3okm;%x&<9, mmmmmkm.uy*^y?7j— /w&mf i^xmrn (25°o 

1000Pa-s-efc§ o 

[0042] m-&Rjfctp\m&mmirZ)Z.b^ &mfttfVT^m<Dmmmm^&m&irz> 
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zm&o&mm^ ^m^r^ymi^^tz.w^<\^o. 001-1. o^/vx-h 

[0043] <X©(b)> 

^mm:m^M^y^^^pmir^m^m^^wmx-h^ 0 *~e^ 3cm 
fcGDmmmi-^<fe&mx&<9, x<o0^<nmxi^<xmmik^Mti^'T>^ 
xx&z> 0 ^mi^comma-icr, nu snf^<D^m^y^ML,xhx^\ ^^wm 
®^^t^c-c^®^bfc«9, &%\^mmmz.i)\\j:irz>-bi)>x%z> 0 

y^^^-^^ jf^—T^?, T^V^r— Tjls? 
% !7-Y^r— 3— T-fisnOftrStrbK zXibfcmbtvt, &te£&a<Dm&<Dm?lti 

[oo44] ±mz.ftt>z>3c&fctL.x, m, ?v-h &w s r. ^~e#5 0 
KtfVT^mmm&w?fc~rz><Dxhz> 0 r©ij^©*°y75ws©i#¥sftt 

■So 

[0045] x@ (b) ^*sv ^xn, nhnz?y-^7j^<D^MMz.Mir%mmmmM. m 
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[oo46] ^^/p^MMKMi-^^MMA^m^mmxh^v—^^/^ ( i b^: 

^wwc^, 70— i3o°c(Dmmxn&&&:m&}^uvx, ^ut^i^ 
mn-m. mmmmmmm^t^mif^t^x^ 0 

[0047] <X@(c)> 

xg (b) Ti#^^fc^y-^^/v^^^o^^^Hbi-§^i!^y-r^K^ 
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[oo48] mmmfe^mmMmnmi-z, ioo— 5oo°c^m^ns 0*l<»2oo— 48o°c 

J^iftV^Mb^itfrU :7^/W*«<^(9^-<&3o i«90*LV^#^bT«, 1 
50— 250°C-e3— 20^f E g#LSLfc^350— 500°C-C3— 20ftm%hMirZ>2&m 

[oo49] ik^mmmxfe, ^vr^mmm^wmm^tc^, ^r^bos^-m 

itr3fc#xD^#te, 0^b<«2OO-4OO°C^J;§3-2O^rHl(7)^S-e^o 

[0050] ^mM^^yr^K^«t^p^^5^«#^PM^«^<, 2Kyr^KSfeSr# 

hy^/vr5:>\ v^^7VT^>t^b\^ta^mm^Wcr^y^, 4y*;v>, t°y 
i^>\ ^-^t°=<y^ifi:v^ofc^^^m3^T5^^^^if ^-et>, 1S# 
^m3mT5^^ji}m?)^^<i:^-s^T5^^bv\ jKyr^K^i^e/v 

[0051] m.7km&tfVT^mmm^Mtt?4^7\mzm7£nt£<, ^yr^R^#3 

mm, m^tt°^wt, m^m^b^^timmm^^^mm^m^, 
^M^m^bb\^t^^m^/^^mM7K^b^mifhti, ^x-h. my^mm. 
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[oo52] mmnR^xh^xh. ikfiiWou, ^mm^^titi^j4^^4 

[0053] *mw<D?$y4^7^j»it, xm\BnnmxMm^ti^mmy>(/^<Dmm^M 
79—0. 89X&<9, fr^mn&w^m^^xmfe^fh^^^^iooGYi. 

z<DitmMW2. 7—3. lX&&tfV4^7j/^XfoZ) 0 mUX<DW$£7ktt 

[0054] <^-r/^(DBia[p]#^c> 

^mm<D^4/p^^ xmmm£xm&th%mm\p\&M&o. 79-0. 89-efc& 

^m\t\^ 26 =21. 8° H)&(Dmm^—^^-^^mx^ 0 7^/va©s 
[0055] — #1^ ^/v^(DB@a[n]#«ffjiJ«i-s^i:L-c^. ^y->-^/v^iiiB#(D 

tt5o itfe ^y^^K^^/v^<DBiarR]##:^<i-^fc^^«, ^y— 
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ll£ g OMS: 150-250 o C-ei-105>^^a, 
2|£ @ (Z)fM;S:400— 600°C-eO. 1 — 15^^^^!;^, 

i^ @ <DmMm^rm^h2^ n (D^Mmmi^x^n^: 2-7°c/# 0 

[0056] <:7^/W»(D^Jg> 

«§K<D:7^/W^ ^S^SBW&-eS'J^$^^it^l. 47-1. 55g/cm3-e 
h^tm^^\ -7^^(Dm&^l. A7^m~elbZ>b^ 7^;^©ft*^^t< 

[oo57] ^^^(Dmm&mmirtt&ikvx^ yv—>74/vj±(Dm&Mm&n<\^tdo, 

t^— /v%m : 1 20— 1 5o°c-ei— lO^IO^S 

[0058] < ^7 W^fDff > 
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^m<D7^/^<Dl00GHzK$3tf%ttWIM^fes 2. 60—3. 00Xfc% o #?*L<te2 
. 65-2. 90X&>V, Sf-0*b<^2. 70-2. 80X&Z> o ^II^SKjjfe^J^ 

m^ti^^mco^^^j^(DiGUz^n^)itmM^n, #?*b<«2. 70—3. 1 

0t?&3 o 0^b<^2. 75—3. 00-t?fe«9 N j£^0£L<te;2. 80—2. 90-efe§o 
«Bj!(D^/V^(D100GHz^*Dtt§MmiE^«/J^V>^dW*b<, 0. 01 

£&4-0. 003^T3Wl£LC ^*5$fe^0. 001£t.T#Wt:U/\ ff^ 

[0059] ^mm^bfe, ^v^v^/^^m&tmm^mm^mm^mMy^^ 

[oo6o] <\tmnm<DU&wM^> 

m&M^mm^£<>x®m£friz>iooGHz<Dikmn^ « ^*j-r32o°c, 65%rh 



WO 2005/063860 



21 



PCT/JP2004/0 19528 



%100GHz(DikmM^ e <Dit e / e OO—l. lOOfgffl^fcS^tfWS; 

65 65 D 

[0061] <MUX*(DM3&7kftML> 

*W#B#f fcSS^Tf*, ^fit©#i*^Ij*n^>fe5 0 )^10000ppm 

Oppm^T"Cfct)^ #^0^b<f*25OOppm^T"efe ; 5o 
it&fiW$R&>!K#*tf*, 10000ppmJ;«9ic#V^^{i, 7$sC\?ig<D26$Hz£Z>78V 

0#£A_L, i«90^b<»43O-46O c C(Z)MS$5H-eiO^F^W-h^ $^>^0*b<tt4 



WO 2005/063860 22 PCT/JP2004/019528 

[0063] <*-/VS> 

[0064] <— ^(Dm(DmmmEi\^&tm^(DmcommmEi\^&(Dm> 

^P^(D^y^5K^/v^«, ^7j<^B<«BBiefaS£f|]l77<^B<«BBfafa 
£i-5J£7J<D^<^a s 7<#<&^ »^ 

<k^i«9, ^y^K^/VA(D^7— /HE^5%JJJlTtV^, FPC^TABffl^-ryT^— 

[0065] ^mm<D^M^\r7^Mz^x, mmmmfa&&-m\<^<Dm<Dmwmmfa& 
r*. 0*b<«i5jjJLT-c*>«5. i«90*b<f*io^T-efe^o *^^o#y^K7^ 

, 300°Ci^±) ^£5fM^Sft^r<*3o 
[0066] x@(b) icsavvcra:^— i<7>r/^sri a^^asffls^ic^ie^rsBH;: 
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[0067] ^y-^^/v^ i B^:#tt^t±i§@s^^;M«^i-, l&Mi<^Jf »-*f 

St±. *£*L<iS25— 50»g%-?&«9, J:«3^*L<tt35— 50©i%-C*>«„ 

[0068] ^y^K^/^oi?$^#^PS^^v>^ N #^i-§7°y^h@a««ffl-<- 

[0069] _hfB(D®it7J&^J:oT#^§^y^K^/vA«, ifeBfigaftS^J;'?*:^ 
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[0070] m^. ±.^±m^vy^/^^m^^^v^hmm^mm^-^mm^nmir 

^v>hmm^mm~<— ^mm^m^ti^x^ fpc, tab^^t^-:/, c 
[0071] ^°y^K^/^»^<^>t®^ji$^^M»#^PSS^<, 0^b<fi 

^mm^m^x^mm^m-r^m., 

[0072] ^mm^mm-r^mt^xi^ ^<^v^Kx<orm^mm^m 

u mi*fr<>%Kxmtttfir%xmm&^^Mmt^xmfbti%o 

~<DM^. TMIiLTftCu, Ni, Cr, Mo, Zn, Ti, Ag, Au, Fem^fcX 
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[0073] ^j»s<z>MP^r*4#ic:ffiuis«:3fev mm&mm&m&mmnmtirzm&iz. 

fOJI^tt, £?£IX {250—3000 /z m-C*>5 0 ZL<D&mM<?>tfV'($} f ki&%t£tlZ>& 

%S&T£)"Z&&£tlZ>iMffi. RatoV^ftO. 1 /z m^T, RzfcoV vTfSl. 00 ju 

£VM5if#f3;U/^ A#'*PX<D^^$*^Ra<DTRRf*0. 0001 /zm, Rz(DTPS 
}30. 00lAtm^J^H5 o 

[0074] ^mmxmmir^mm^mmia^^mmi^^mmim^t^^tcmm 

^>y%m, 3DtM, ^xv^s, 3i^^Mffl^^^#tbT^j:v\ 
[0075] j^t, ttm&tt^&mMW&mfxnm-rz'dK ^mmn^.tih^m&ti 

2. ^y^K^r/w^^/w^;* 

74sVJ»<Dm$fe. ^^V'Xi*—Z—(~7TW)^—~7%Mk, ^yhn^(R) 1245D)£ 

3, ^v4^^^<D^\m^m. 3\mm&&&£Tt3\mmw& 
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WL'mk^JtVlzJt^ttfa (MD*^]) *5iU?l|iS^[R] (TD^fR]) XC^^tl^ 

loomm, miommcDmmmz.mmvxnmK'bu ^mnmmmmmmjfm 

tf— h^^I^lMl^AG-SOOOA^ffllX 3l3S5££50mm/£\ ^S^Kffi 
g|40mm-eateb, 5l§SR^S*3J:^5l5S?ft»f#*Sr^fe^o 
[0076] 4. *°y-r5K^/^(D^^m(CTE) 

TIB^#-e#«I^Srffla^l^ 30-300°C«^15 o C^PI-e5>#JU, #^f'J«5ffl 

; MACi^^T^^^±MTMA4000S 
f£|8f;K£ ; 20mm 
WZm-m ; 2mm 

g-nmteum 25°c 

#^T^S ; 400°C 

m&m. 5 o c/min 
[0077] 5. #y^K7>f/vA©jHi^t, tf?x$m.mM 

)£JIS K 7121^2pmbTTfBS!|^#-e^fe/c 0 
; MAC^ni>-^±$gDSC3100S 

um-mm. ; 4 mg 

#?fiHMS ; 30°C 
g-MMm ; 20°C/min 

[0078] 6. ^y^^K^/v-^<D|^^?as 

^giS ; MAC1M^>^±MTG-DTA2000S 
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IWSC* ; lOmg 
M-MMi&mM ; 30°C 

; 20°C/min 

[0079] 7. ^y^K^/w^ssa^^c 

^rfToT, 2 0 =21. 8° #jft^?i.tL§[Hl$fft 0 -^^oV>T(Dfe^|ll^Je)fc 0 
IS®^ ;(«c)y^»lRINT 2100PC, #glftfWT§? 

®EE % fliSfrfB ;40kV, 40mA 

jfe*f6ffl ;£C£tSfc a; 15-90° /2. 5° HQFjS 
0 ; 0—360° /5° mm 

a ; 0-15° /2. 5° RPi 
0 ; 0-360° /5° P^Pfi 
^y^yh ;DS 0. 1mm, SS 7mm. RS 7mm, 

WB&WtifflmxVyh 1. 2mm 
j£SE*fcr— K ; 3*^(360° /min) 

mite, r.©«^cBi^iSE^:w»!:^b^:t>©-c*>So 2&(DffiMmz$d\ l ?z>m 

tJr^&y^T^/^h^—^^rimU (HMD*3«ttmTD) HMDjoj^TJ^HT 
D<D^J#ffi£Ha(ltM£:° )^g§bfe, ft, fcT— ^^NlrtBtt, y^MfiW^W^ 

BIB[r]##: =(180° - Ha)-M80° 

[0080] 8. ^v4^vy-i^^comMMM\^&(Dm 

mmmmfamzmftATR&mw A#t^45° , &mm4cm-\ mnmmi28m 
xmfe&n^tco 1480cm -1 t&mnmwm icasttsMD^iRi 
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^ffi®IEf^S= (Kx+Ky)/2XKz 

^B®SEfR]S(D^= | Affitf>^ffiBBE|p»]g-B®<£>^®ffiBEftS I 
mWl& ;FT-IR(Digilab|±M. FTS-60A/896) 
—mRMATRT&iy^Z/h; golden gate MKII (SPECAC|±M) 
IRE j^T^yK 
AJfchft ;45° 

[0081] 9. #y>T5K7>r/^©*— ;vm. 

50mm X SOmm&U&ft&T/^^-^^yfM&^UKWtM^ 400^^10^ 

12 3 4 

0. lmmWTtfcSo 
*-/H(mm) = (h +h +h +h )/4 

12 3 4 

/kS(%) = 100X ;Hmm)/35. 36mm 
[0082] 10. aKy^K7>f/WA(0#39f^iri^ 

JIS C2318W©^tt, #^^*^$J/£Lfc 0 

ii. #y>f5K7>r^A©j|fiiBaR*«£E 

JIS C2318ip«L<D^{J:-C, lfe««mff^S'JSbf' 0 
[0083] 12. ^y^K^/W^itff 

/tfy^K^/vi^ i&^J¥^ofe5#ci&fi;;fe % 300k g f/cm2<D#m^P^Tff 

5fLTl. 6mm XI. 5mmX 75mm(D^tt^^^K"^MLfc 0 

(f*itH-©SI5£) 

_hfB^4^-^-oV^TT> ? V^h^^y^^|±M^ N5250A5y$?PNAv-y— X«^yM7 
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(3*itH-©SI5£) 

X-^yM7— ^-T^-^if^V\ ^^WWirf-J^lGHz— lOOGHzcDfSH 

ov^T^i^;Mbfcf^:3^^ov^T^l00Hz-e(Z)J:bflm*, ^miE^»JS-fB«bf' 

o 

[0084] 13. ^y-r^K^/w^^s 

[oo85] i4. m-(^mmi^^/^(Dmmmm(Dmm^m 

TGA^m (MACf-/r^>-^t±$gTG-DTA2000S) ^ffl V \ ^^KittlM^ 
/VA^, ^t^ft^T, ^^^10°C/^-^T400°C*-e#^, 400 C C^-C30£- 

[0086] 15. ?$V4^7j/VJ*<DMUX(DW^7kftS. 

8mg)^ftffb(ff*f6^A(mg)^i-5o ), f^^lS®rt^^aS^170r^ir^ 

«^^^bfc 0 [H^^^|g^{-J;«95oo 0 c-eio#-e^pi^L^ 0 ^©5 
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00 0 C-C(D10#^(D^P|^^^^/V^^#^i-§7K^t-OV^, GCMSWz 

=i8<D\?—?mm&m\^xfrm\^K.o ^^^*isi£ry=ax+b(a:#^\ b-.m 

SfiT*©#i*^l(ppm) = BU g)/(A(mg) X 1000) 
l^#GCMS^fr 

$m:HP5971A(HP*±MGCMS) , JHS-3 ( 0 *MXtttSi^»gt) 

: PORAPLOT-Q nvUM^^ttM) * 0 0. 32mm X 10m 
#5^UJ^:60°C— ^ 
?)f£i:He 0. 7ml/min, ^U^h^ A 

[0087] i6. m4^y^^(D^mum^ 
<mmm<»nm> 

n/K^»-3, 3', 5, 5'-^h7^/Vtf^^/V(ni^>-^i:i90) (O^aJWr^ 

uy—zuy^y— /ix'ckm-1282" (BgfpS^-^- ($c) M) , (E) M£lj2-— -7*7* 
^sV^&V^/V&^tb^fbbO. 0:8. 0:12. 0:29. 5:0. 5C»#J-^ (ffJt.lt;) "t?HB 

[0088] <fcVVKT^7 P #jgia^(D^> 

FR4(D4jg^°y>-ME^«^TjBi:L, 03, 4^^$tV^tWKT5/^°^jg^°y^h 

E^^^bfco 3Tjg^®(Z)ii^jf:^^25 J um-e$)§ 0 ^T^y-r^K^/v^o 

Jfffi^*#M$c£M:U 80°CX40^^^T^^fc o ^^JcDi^JWte 
25/zm^Lfc 0 oV^\ ^TS«(Di^B^^^J^M^Tb^y^^K^/VA^mfe 
M^7^— ¥ICXU)±MU 150°Ci^Pf^b^M^V^^T^PM20k 
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[0089] <^B»if>Vl4> 

#cv vr\ (r) lait^^iit (*) m xmmxsc, -so°c 
[0090] <m&^&m> 

#^tL^#jg^°y^hiaHt^(25. 4mmX25. 4mm) |:7mmX7mm©^|frf 
^&7~4^^?r<>^^y*lz.xmM^t'o g?^i*[r±256-C*)5, 

^ tf'^-^&^y* (R) SgiW/l^&^e (fflj^frfc (tfc) ®D 

-50°C<D{BM£ 1 50^ <Diimi:<£> ^^305^ «9MbT;!jntffc^£^51^^ 

/v^a^5oo0#r B ifTV\ u%kmz.mmtk^%m\ mmM^^m^M^tco 

[0091] (^»!ll-4, lt»!jl-3) 

<D5-7^s-2-(p-7^y7^^M^^y*tt^y*~/v&SKfritco 7k^^\ 9000® 
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\><yhWtr.m7km&M%.x. 25x:KX5ommMW~rz>k. n^a^m^vr^wt 

y^ii, 650^111), 90°C^T60^^^Mbfc o (feffi^lC S B^ttir^ofc^yT 

o 

[0092] [ill] 
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[0093] 

-(p-T^y^^yk)^^y^dr-^y— ;V{\\L 1)450® if R^5-T^y-2-(m-T^7 
650MmiLtn-r^^L, 90°C^T60^^^bfc o MtlB^ft^ 

o^^yr^K^-r/^^^^i/^^</vh^^iiJilbff^40 ^ mo^Fyy^/v^ 

#^^c^y-^^/^^r. *^<a&*fe^iiU 170 o C^-C3^F^BMSL^ 
450°C«\ ^70°C/5^-T#mU 450^ ^TlO^fMSU S^f^it 
T^^^M, m ^25 m(D^-fe(D^y-f 5K^Y/W^#/c 0 #^>^fc^y^K^ 

[0094] (M1MM6) 

KL,X, ^y^^K^^/^^it/tVvKT^^^jBSa^^t-CI^I^^M^TV \ 
[0095] (JtW, 5) 

-(p-T^7^^7V)-<^y^df-i^^— 1)450® *^i!5-T$y-2-(m-T$y 

^^/v)-<^y^^i^y— 7vab3)50®*§p^^ftiAA/ff o #cvve, N-^^vHfn 
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(DX&ofCo 



[0096] [^2] 



WO 2005/063860 



35 



PCT/JP2004/019528 











ttmm 






DM Ac 


DM Ac 


NMP 


DM Ac 






35 


32 


38 


41 








170 


200 


1 70 


200 






70 


60 


70 


60 






450 


480 


450 


380 






10 


15 


3 


30 




At rn 


25 


25 


25 


25 




MD 


MPa 


350 


380 


290 


330 


TD 


MPa 


340 


370 


280 


310 




MD 


GPa 


7.8 


9.4 


4 


7.3 


TD 


GPa 


7.8 


9.3 


3.8 


7 




MD 


% 


32 


26 


61 


49 


TD 


ox 


33 


27 


57 


46 




MD 


\-'t-' > ' 1 


6 


3 


23 


1 9 


TD 


ppm 


A 


A 

H 




1 7 




°C 


4E 


nil 


m 


4HF- 

n w 




*C 


m 


**> \ 








°C 


61 0 


623 


585 


610 




ppm 


4500 


2300 


12000 


23000 


s 0 (f£**M00Hz) 




2.9 


2.7 


3.1 


3.2 


£ 65 <^>^ 100Hz) 




3.0 


2.8 


3.5 


3.7 


£ 65/ £ d 




1.03 


1.04 


1 .13 


1.16 






mj 


mi 










5.2 


4.3 


97 


0.5 



N M P : N - >i 2 - eou F> DMA c : N, N - i/>< ^b7tz h 75 K 
MD:aE^[olC««3Rn^rfi3) TD: 



[0097] (Hife0!|7) 

[0098] <74S^<&Wi&U> 



WO 2005/063860 



36 



PCT/JP2004/019528 



nhtitc^v—^^^^, mg&ZDfflUFtemu i7ox:\zx3ftmMM!mut 
[0099] mmms, it^me, d 

[0100] [^3] 











J±f£0i|7 






39 




35 


42 


V 


IW15&>SJK 


°c 


170 


200 


170 


200 






70 


60 


70 


60 




°c 


450 


420 


450 


380 


ft 


10 


15 


3 


30 


J?? 


fjt rn 


25 


25 


25 


25 




: md 


GPa 


7.9 


9.5 


4.1 


7.5 


! td 


GPa 


7.9 


9.4 


3.9 


7.2 




! MD 


MPa 


360 


370 


300 


350 


! TD 


MPa 


340 


360 


280 


310 




! MD 


% 


30 


25 


58 


47 


! TD 


% 


31 


24 


55 


44 




: md 


ppm 


5 


4 


24 


17 


! TD 


ppm 


3 


3 


20 


15 




°C 












°C 






* • > 






°C 


610 


625 


590 


620 




ppm 


4800 


2200 


12000 


23000 










Hl^. ^^^^ 




5.2 


4.3 


97 


0.5 



MD : $OT>] (8H3f>ffi n^fp|) TD : «3fS] 



WO 2005/063860 



37 



PCT/JP2004/019528 



[0101] (HJg$l9~ li. VcMtms— 10) 

[0102] [^4] 



MD : WKfa ( #M>fin ^fp|) 







mmm 0 






tmm o 






fm 


m 


*c 


170 


200 


170 


200 


130 






id 


3 


2 


3 


1 


3 








3 


6 


0.5 


3 


2 






/ *m 


m 


°c 


450 


500 


380 


380 


450 


V 


B# 


m 


id 


7 


1 


5 


10 


5 




tx m 


25 


25 


25 


25 


25 




MD 


GPa 


7.9 


9.0 


4.1 


7.5 


6.2 


TD 


GPa 


7.9 


9.0 


3.9 


7.2 


6.1 






MD 


MPa 


350 


380 


300 


350 


280 


TD 


MPa 


340 


370 


280 


310 


250 




MD 


% 


25 


25 


58 


47 


20 


TD 


% 


24 


24 


55 


44 


1 5 




MD 


ppm 


6 


5 


24 


17 


12 


TD 


ppm 


5 


4 


20 


15 


10 




*C 






ft 


iffif: 






'C 


* 


* 


m 


m 






*C 


610 


620 


590 


620 


590 






0.82 


0.87 


0.75 


0.78 


0.77 




X10 ,6 Qcm 


1.5 


2.0 


0.9 


1 .0 


1.0 




KV 


6.8 


6.5 


4.2 


3.8 


5.1 






1GHz 




3.0 


2.8 


3.2 


3.1 


3.2 


tm 




10GHz 




2.9 


2.7 


3.0 


3.0 


3 1 






1 00GHz 




2.8 


2.7 


2.9 


2.9 


3.1 






1GHz 




0.008 


0.006 


0.060 


0.041 


0.060 




10GHz 




0.006 


0.004 


0.058 


0.035 


0.051 






1 00GHz 




0.002 


0.001 


0.050 


0.032 


0.045 



TDr^fS] 



[0103] 



WO 2005/063860 



38 



PCT/JP2004/019528 



650 ix miLtn-T^y^L, 30(Df^®^^;M^— ^T90°C X 205K 90°C X 2 
90°CX20^^^;Mb^ o 

^4o^m<D^y— ^^/va^#/c 0 #tbti^c^y— ^wvk^ S^c^^M^ 5 

{CilU 170r^T3^!MSUc:fL 450°C«\ ltJ20#^^-C#ML, 450^ 
[0104] (H»!|13, 14, itWJll — 14) 

[0105] [^5] 



WO 2005/063860 



39 



PCT/JP2004/0 19528 





IU»]11 


SMMl 2 


Hfi<fi$]l3 




/nnte i 


°C 


90 


90 


110 


/mil ~ 2 


*C 


90 


100 


110 






90 


120 


110 


B#Pb1 (1—3) 




§20 


#1 0 


§10 






41.7 


35.1 


35.3 




rn 


24 


25 


25 




GPa 


6.8 


6.4 


7.2 


g \mmmm 


MPa 


450 


480 


500 




% 


35 


31 


30 




ppm 


3 


2 


4 | 




°C 










°C 


* 


$e 






BCH3 




8.772 


8.000 


7.813 






9.615 


8.929 


9 259 






0.843 


0.929 


1 446 




mm 


1 0 


1 .2 


1.5 




2.8 


3.4 


4.2 



[0106] [^6] 



WO 2005/063860 



40 



PCT/JP2004/0 19528 











4 






V 


100 


130 


120 


150 




» c 


120 


130 


140 


150 


>SJ5 ■""* 3 




130 


130 


150 


150 






10 


10 


5 


5 


GFom^mm 




32.0 


304 


24.7 


23.5 




U m 


24 


25 


25 


24 




GPa 


6.5 


5.3 


5.5 


5 




MPa 


420 


350 


360 


320 




% 


27 


15 


12 


5 




ppm 


3 


15 


12 


38 




°C 






* 


4ffF 




°C 


* 


4ffF 


M 










5.882 


4.762 


3.704 


4.000 


A6B 




9.091 


7.143 


6.250 


7.692 


^ffiffiie^ijt©^ ia-bi 




3.209 


2.381 


2.546 


3.692 




mm 


6.0 


10.0 


>10 


>10 


% 


17.0 


28.0 


>28 


>28 



MD:^rS](^«>f t n7?rS]) TD : flt^fS] 



[0107] *fK©7^Mli, t£^k^<DJtfy^K^/KM;iit-<T, HSJ^St^LTJ:*? 

^K-^V^V^ (TAB) JB=WT:r— ^watatlcfflv^ 

fHf&mm (fpc) ^T—^'^r— M— TvV • afrsf^? (tab) ffl ^ y T^-^ft 



WO 2005/063860 



41 



PCT/JP2004/019528 



[0108] mi]tfv^h*7j/i'j>><DxMmffim&m&m^mzmir 0 

xm, (b) nMm^mmco ( a ) \z.idn^a- a x^fi^mmmxm, (c) \Wkm%± 

[oio9] i ^y-r$K^^/vA(Dt^a>i- 
3 i=irmR 

5 3^*30® 

7 5tWKT5/7°aSft:jg 



WO 2005/063860 



42 



PCT/JP2004/019528 



m^mm 

W2. 7—3. i-efc§^ 0 y-r5K^/v^o 

0001—0. o3-efe^tt5j<iii^fB^co^y-r5:K^/viNo 
[3] Qm&mmmmz£<>xmi7£&n%7^/^(DiGHz(D&mmw2. 7—3. i-e 

&*9, 100GUz(DitmM^2. 6—3. O^Stt^H^ 2V vf tl^^fBgc<Z^y-f 
[4] 47g/cm 3 — 1. 55g/cm 3 -e£>5fi sMl- 31 ^^^fE 

[6] i2o°c, 24mm(D^xM^mv±y^v^(D^m^mmmimK^xmm^ 

D 

mmUl,tcy^/^(D^m^M^W^K^XW\^tl^lOOGUz(DitWM^ e 

65 

(Oj:b£ /e #1. 00— 1. 10(Dt5H-efe§r^#^i-§ff^IIl — 5V^tb7^ 

65 D 

^fBife(D^ 0 y-r^K^/^o 

[7] ^#^^T5^^^«^h^/^V^7K^S<k^S^$^-C#^tv5* 0 y^ 

O^BffiIE^S^^^fg^0-2^fe§^^^#mi:-r ; 5^y-f5K^/VA o 
[8] ^BffiBa[^it^^v^^(^B(D^ffiBIE[^it^l5J^T-efe5ft^IIl-7V^-rt^ 

^cifEic^y^K^/Wv 
[9] ^7— /vs^o%— 5%-e^ft^ciii— 8v tL^^^fEico^y-r^Hv^^o 
[10] ^MVT^MfiK ^y^^y-^mm^-r^^m^r^mxh^. 



WO 2005/063860 



43 



PCT/JP2004/019528 



[i2] ^m^Tv^mt^m^hy^/v^mMyk^mt^Rit^xnhti^vT 
^Hiii*7^ (^y-^^/vA) ^-r5K^i-ari!^#mi:i-6^y^K^/v 

^1; | Aim— Bim | ^5 
^2; 0^Aim^l5 
^3; 0^Bim^l5 



1/4 




2/4 



WO 2005/063860 




WO 2005/063860 



PCT/JP2004/019528 



[03] 




I 



%55ftSST * 



3 




n \\ \( mi iiirmim^-- 5 



as 



,,,, 




mtUlcr 3 



WO 2005/063860 



4/4 



PCT/JP2004/0 19528 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/019528 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08J5/18, C08G73/22//H05K1/03 , C08L79:04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08J5/18, C08G73/22, H05K1/03, C08L79/04 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2005 

Kokai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 1997/044182 Al (Toray Industries, Inc.), 


5,7-9,11,12 


Y 


27 November, 1997 (27.11.97), 


1-4,6, 10 




Claims; page 9, line 6 to page 11, line 11; 






page 19, lines 1 to 8 






& EP 844061 Al 






Page 6, line 23 to page 7, line 20; page 11, 






the last line to page 12, line 6 






& JP 09-542003 A & CN 1198127 A 






& DE 69709298 E & KR 99029095 A 






& TW 354286 A & US 5969080 A 




X 


JP 2000-085007 A (Du Pont-Toray Co., Ltd.), 


5,7-9, 11, 12 


Y 


28 March, 2000 (28.03.00), 


1-4,6,10 




Claims; page 3, Par. No. [0018]; page 5, 






Par. Nos. [0048], [0052] 






(Family: none) 





P*l Further documents are listed in the continuation of Box C. CZI See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 



Date of the actual completion of the international search 
09 February, 2005 (09.02.05) 


Date of mailing of the international search report 
01 March, 2005 (01.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019528 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation ot document, with indication, wnere appropriate, or tne relevant passages 


iveievant to ciaim ino. 


v 
A 




S 7 — Q 11 19 


V 


i n r > i^/-.QmK^v- onno m n 19 n 9 ^ 
j_u ueceniDer, zuuz . iz , uz; , 


i — a & in 




u_Laiius; pages o no b, .far . inos . luuzoj l-o 






[0027]; page 6, Par. No. [0036] 






& EP 1232851 A2 






column b, Far . mo. luu^ij to column /, rar . no. 






Luuzftj f coiuinns o lo irar. ino. luuooj 






r tto onno/nio'se^in 7\i 
& Ub zUUz/ UlZoolU Al 




\7 
I 




i — a & in 
-L — -4, b, 1U 




01 March, 1994 (01.03.94), 






Claims 






v £ airt-Lj-y . none; 




V 

1 


u jr ii^Du^toDy a. ^ iii6 uow unem_Lcai. OO . ; , 


i _ a c in 
± — fi , b, _L U 




9fl flnri 1 1 QQQ /9fl H A QQ\ 






LldllUS 






0£ vvU iy ^ O / UJ^U J J t\± QC tit? oZZyofi /\J_ 






& AU 9655720 A & KR 99008012 A 






& US 5741585 A 




Y 

Jl 


,Tp 11— RORI fiZl A /Thp TIotaT Phpm-i r-a 1 Pn ^ 

(J IT XX JU J104 r-i L/CJW ^Ilfc2J.UJ_ L-ai. v^vJ . j , 


1 — A £ in 

J. ft , D, JL U 




1Q TVTn^r 1 QQQ / 1 Q HR QQ\ 






Claims 






& WO 1996/036204 Al & EP 826294 Al 






& CN 1183887 A & KR 99008383 A 






& MX 9708604 Al & PH 31805 A 






& US 5670262 A 




Y 


JP 05-237928 A (Du Pont-Toray Co., Ltd.), 


1-12 




17 September, 1993 (17.09.93), 






Claims 






& US 5324475 A 





Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019528 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2- □ 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3-D 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. HI Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

Although only the matter apparently common to claims 1, 5, 7 and 11 drafted 
in independent form is the constitution of polyimide film obtained by reacting 
an aromatic diamine with an aromatic tetracarboxylic acid anhydride, this 
constitution is not novel. Further, even if it is taken into account that 
examples of polyimides including specified benzoxazole structures are 
disclosed in the description, it appears that what is common to the inventions 
of these claims is limited to a narrow constitution analogous to the above 
examples. Consequently, in comparison of all technologies covered by these 
claims, it does not appear that there is a novel matter common thereto, 
(continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2 ' I x I As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP200 4/01952 8 



Continuation of Box No, III of continuation of first sheet (2) 

Moreover, it does not appear that the constitutions of these claims are 
matters having been recognized as being closely related with each other 
by persons skilled in the art to which the invention pertains at the 
time of filing of this application. Therefore, these invention groups, 
because of not being in relationship sharing special technical features 
under PCT Rule 13.2, cannot be stated as being a group of inventions 
linked with each other so as to form a single general inventive concept. 



Form PCT/ISA/210 (extra sheet) (January 2004) 



lffiJR#-5§- PCT/JP2004/0 1 9 5 28 



a. mm<Dm-fz&m<nftm. (mwMff^m (ipo) 

Int. CI 7 C08 J5/18 C08G7 3/2 2 //H05K1/03 C08L79 : 04 



B. 



»HESrffofc*/MK»3H- (HI^#fF^» (IPC) ) 

Int. CI 7 C08J5/18 C08G73/22 H05K1/03 C08L79/04 



B:*B9UB9f£&tt 1 9 2 6-1 9 96^ 

B*B&|!IXffi3i£E&* 1 9 7 1-2005^ 

PMKHaOKII 1 9 9 6-2 005^ 

H*BSEiRHffl*f|giM« 1 9 94-2005^ 



ffitH£Jl Ufca^-v 5 -^^-^ (t*-^-*©^, «ic^fflUfcfflK) 



ei^m© 



fs*©fSB ©*•*§- 



x 

Y 



WO 1997/044182 Al (jj€ I/$c5%^*±) 1 9 9 7. 1 
1, 2 7, #fFfS3fctf>$5IS, m9H06^fT-mi 1111 Iff, If 
19K^1-8^?&EP 8440 6 1 Al, I 6 MI 2 3ff-g 
7K02Ofr, Hi lH^^T-Hl 2HI6^T& J P 09-54 
2 0 0 3 A&CN 1 1 9 8 1 2 7 A&DE 69709298 
E&KR 9 9 0 2 9 0 9 5 A&TW 3 5 4 2 8 6 A&U S 5 
9 6 9 0 8 0 A 



5, 7-9, 
11, 12 
1-4, 6, 10 



&© 

roj pst£5ii^ ffiffl, M^tms.-ra» 



©Sfl¥©7c&i£5lffli-5 t © 
rxj WteBB5i©&a:fciSfrt?&o-c, s»m©^-cii§IS 

«t o -Cifi^ffea* & V ^ #x £>;ft a t> © 

r&j ^fyh77 § 



«E*r"3S5T bfc B 



09. 0 2. 2005 



01. a 20Q5 



B*H#IW (ISA/JP) 
SHHg#-i§- 100-8915 
JWCW^Pft EH BMW* BB HT S 4 # 3 # 



4 J 



9 2 7 2 



HS#-§- 03-3581-1101 F*3$§1 3 4 5 6 



i^PCT/ISA/2 10 (f2^) (2004^11) 



HI»ffiJH#-5§- PCT/J'P 2 0 0 4/0 1 9 5 2 8 



C (jfc*) . 



X 
Y 

X 
Y 



A 



JP 2000-085007 A (M^ ' ^Vl^^fc) 2 0 
0 0. 0 3. 2 8,. #fPft^(D|5H, H3JC [0018] , 151 
[0 04 8], [0 0 5 2] (77^D^U 



JP 2002-355832 A (1?/ h ^/^^^#%h) 2 O 
0 2. 12. 10, #fpff 3&<£>$S]1I, 15-61 [0025] - 
[0027] , 161 [0036] &E P 1 232851 A2, 
fg6ffll [0021] -B7M [0024] , H8-9ffl [003 
3] &US 2002/0123610 Al 



JP 0 6 - 056992 A (^-^^^^^:^%t) 1 9 9 4. 0 
3. 0 1, #fFfjf^O$SH 



J P 1 1-5 0 4 3 6 9 A (If Sr^jJSP # ) l 

9 9 9. 0 4. 2 0, #fFff^<Ofg|l|&WO 1 996/0340 
3 3 Al&EP 8 2 2 9 5 4 A 1 &AU 9 6 5 5 7 2 0 A& 
KR 9 9 0 0 8 0 1 2 A&US 5741585 A 



JP 11-505184 A (if Ft? tr^tlfr ) 1 

9 9 9. 0 5. 1 8, #fFff2£0D$gH&WO 1 996/0362 
04 Al&EP 8 2 6 2 9 4 Al&CN 1 1 8 3 8 8 7 A& 
KR 9 9 0 0 8 3 8 3 A&MX 9 7 0 8 6 0 4 Al&PH 3 
1 8 0 5 A&U S 5670262 A 



JP 05-237928 A (M^ 

3. 0 9. 17, m$m?k<Dmm&u s 



5 3 2 4 4 7 5 



19 9 
A 



5, 7-9, 
11, 12 
1-4, 6, 10 



5, 7-9, 
11, 12 
1-4, 6, 10 



1-4, 6, 10 



1 - 4 ,6,10 



1-4, 6, 10 



1-12 



iSPCT/ISA/2 10 (H2^— i?(Dm%) (2 004^11) 



mmmm^r pct/j p 20 0 4/0 1 9 5 2 s 



m^8^m3m (PCTl 7^(2)(a)) ^ - ©Hl^f9»fr«^©Sl±! J; <9 If jftoflSB©— aHzio^Tft* 



l. □lt*©ttH. 



2. □St^olSH tt, >frS^ISI^iS*^-t-5^i:^T?$5M*^^»g#%?ifebTV^ 



3 . □ m&vmm nmm^mmxh^x p c T«aie. 4 (a) ©i 2 jtat^r 3 jt^^^fc 

m&M^wM&titz.m&m 1, 5, ?M 1 1 ©no-e^aii-s r t^mh^^m^ 

P C T^MU 13.2 ©WSlJ*S*«lW«Sr*^« B80Uz:fcV^-e N O— JK«j3SM«fca: 
*PW3lE#»3|s|-©J!ft#«r*i?>JS:d>o fc. 



4. □ mmA&&mftm\iwi^mn*Mmft\zMttvm^tc<D^ ^.<ommntm»^ m^<omm<Dma\z.^si 



igftpfltt^fttt® Aft® * 3tT te mM 



KPCT/ISA/2 10 (Il^Oi^l (2) ) (2004^11) 



